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© An air bag module constructed by integrating an 
air bag, an inflator, a crash sensor and an auxiliary 
power supply circuit. The air bag module is 
equipped with either a contact for opening a squib 
short circuit or a switch for opening a control circuit 
or the auxiliary power supply circuit, so that it may 
not be started before a retainer is fixed on the 
steering wheel by means of bolts, even if connected 
with a car battery. The contact is opened or the 
switch is closed, as the bolts are driven, to prevent a 
malfunction. In order to prevent the contact from 
returning to its closed position or the switch from 
returning to its closed position or the switch from 
returning to its open position even if the bolts be- 
come slack after use of many years, the contact is 
broken or irreversibly switched from its closed to 
open positions by the bolts driven into the internal 
threads, or the switch is switched through the control 
member which is irreversibly actuated by the bolts 
driven into the internal threads. Thus, the air bag 
module is prevented from becoming inoperative. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an air bag 
module to be used in an air bag system for pro- 
tecting the driver against an impact coming from 
an accident or crash of an automobile and, more 
particularly, to a module having a malfunction pre- 
venting device packaged therein. 

2. Description of the Prior Art 

An air bag module, which is constructed by 
integrating an air bag, an inflator, a crash sensor 
and an auxiliary power supply circuit, is used as an 
easily assembled batch package type module be- 
cause what is required is to connect the module 
with a car battery and to mount it on a steering 
wheel. 

Since, however, the air bag module also has 
the auxiliary power supply circuit packaged therein, 
the air bag can be operated when the module is 
just connected with the car battery. If, moreover, an 
impact is applied to the air bag module while the 
module is being mounted on the steering wheel, 
the air bag is erroneously inflated and causes a 
serious danger. 

As disclosed in U.S.P. No. 4,974,873, therefore, 
there is a known malfunction preventing device in 
which a control circuit is equipped with a normally 
open contact for interrupting the feed of an electric 
current to a squib for starting the inflator and is 
closed by bolts for fixing the air bag module on the 
steering wheel so that the air bag module may not 
be made operable before the fixing operation is 
completed. 

However, the bolts for fixing the air bag module 
may be slackened to come out by the vibration or 
the like applied to the automobile. If the bolts 
become slack, the contact of the control circuit is 
returned from its closed states to open states and 
no electric current is fed to the aforementioned 
squib. And then the air bag module becomes inop- 
erative. So, the air bag module has a serious 
trouble that the air bag is not expanded by an 
accidental crash. 

SUMMARY OF THE INVENTION 

Therefore, the present invention has been con- 
ceived in view of such problem and has an object 
to provide a batch packaged type air bag module 
which is fixed on a steering wheel by means of 
bolts so that a malfunction preventing device may 
be released as the bolts are driven and so that the 
released state of the malfunction preventing device 
may be reliably maintained even if the bolts be- 



come slack later. 

According to an aspect of the present inven- 
tion, there is an provided air bag module compris- 
ing: a control circuit connecting a crash sensor and 

5 a squib with a car battery and having an auxiliary 
power supply circuit; a bypass circuit for the squib; 
and a contact adapted to be broken or to be 
irreversibly switched from its closed to open states 
as bolts are driven for fixing the air bag module on 

10 a steering wheel. As a result, no electric current is 
fed to the squib before the air bag module is 
mounted, even if the contact is closed, no malfunc- 
tion occurs. When the contact is switched to its 
open state by the bolts for fixing the air bag 

75 module on the steering wheel, the air bag module 
can be brought into an operable state. Even if the 
bolts are slackened by the vibration or the like, the 
above contact is held in its open state so that it 
never returns to an unexplored state in which the 

20 bypass circuit is connected. 

According to another aspect of the present 
invention, there is an provided air bag module 
comprising: a control circuit connecting a crash 
sensor and a squib with a car battery and having 

25 an auxiliary power supply circuit; a switch for open- 
ing the control circuit or the auxiliary power supply 
circuit; and a control member for switching the 
switch into the closed state, and the control mem- 
ber is irreversibly actuated by the bolts driven into 

30 the internal threads. Even if the bolts are slackened 
by the" vibration or the like, the control member 
keeps the switch in the closed state like the afore- 
mentioned irreversible contact. 

As a result, it can not be made to the un- 

35 explored state in which the control circuit or the 
auxiliary power circuit is opened. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 Fig. 1 is a section showing an air bag module 
according to the present invention; 
Fig. 2 is a diagram showing a breakable contact 
in the direction of arrow x of Fig. 1 
Fig. 3 is a diagram showing a structure of a 

45 breakable contact and its control circuit; 

Fig. 4 is an operation diagram showing a break- 
able contact; 

Fig 5 is a diagram showing a structure of an 
irreversible contact ; 
50 Fig. 6 is an operation diagram showing an ir- 
reversible contact; 

Fig. 7 is a diagram showing a structure of an- 
other irreversible control member and its control 
circuit; and 

55 Fig. 8 is a diagram showing a structure of still 

another irreversible control member. 
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© Air bag module. 



© An air bag module (10) constructed by integrat- 
ing an air bag (12), an inflator (13), a crash sensor 
CO (14) and an auxiliary power supply circuit (4). The air 
^ bag module (10) is equipped with either a contact for 
CO opening a squib short circuit or a switch for opening 
^ a control circuit or the auxiliary power supply circuit, 
so that it may not be started before a retainer (16) is 
CO fixed on the steering wheel (19) by means of bolts 
CO (18), even if connected with a car battery. The con- 
tact is opened or the switch is closed, as the bolts 
O (18) are driven, to prevent a malfunction. In order to 




prevent the contact from returning to its closed posi- 
tion or the switch from returning to its closed posi- 
tion or the switch from returning to its open position 
even if the bolts (18) become slack after use of 
many years, the contact is broken or irreversibly 
switched from its closed to open positions by the 
bolts (18) driven into the internal threads, or the 
switch is switched through the control member which 
is irreversibly actuated by the bolts (18) driven into 
the internal threads. Thus, the air bag module (10) is 
prevented from becoming inoperative. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will be described in the 
following in connection with its embodiments with 
reference to the accompanying drawings. As shown 
in Fig. 1, an air bag module 10 is fixed on a 
steering wheel 19 by means of a plurality of bolts 
18. For this, a retainer 16 is formed with a plurality 
of internal threads 16a. The air bag module 10 is 
constructed by attaching a cover 11, an air bag 12, 
an inflator 13 and a power supply 14 to the retainer 
16. The inflator 13 discharges gases from its holes 
13a so as to inflate the air bag 12, so that the air 
bag 12 breaks the cover 11 until it is expanded 
between a passenger and the steering wheel. On 
the other hand, the inflator 13 is equipped at its 
center with a squib 13b for igniting a gas generat- 
ing agent, and a crash sensor 14 for detecting a 
crash. Moreover, a breakable contact 31 is at- 
tached to a position in which the internal threads 
16a of the retainer 16 are covered and in which the 
bolts 18 have their leading ends about against the 
internal threads 16a. 

In Fig. 2 , the breakable contact in the direction 
of arrow x of Fig. 1 is showing. A breakable con- 
tact is formed by a board 31 which is carved so as 
to break when the bolts 18 are driven into the 
internal threads 16a and printed conductive pattern 
32. The width of the conductive pattern 32 is nar- 
row on the broken portion of the board 31 and the 
conductive pattern 32 is easily cut by the bolts 18. 
The conductive pattern 32 is connected with a 
bypass circuit 6 of the squib 13b and forms a part 
of such a control circuit 17 as will be described in 
the following. 

In Fig. 3, it is the construction of the control 
circuit 17 that an auxiliary power supply circuit 4 
having a power accumulating capacitor 4a is con- 
nected in parallel with the series connection of the 
squib 13b and the crash sensor 14. The control 
circuit 17 thus constructed is connected through a 
connector 5 with a car battery 2. the bypass circuit 
6 of the squib 13b for starting the inflator is a 
conductive state. In this state, the electric current 
accumulated in the auxiliary power supply circuit 4 
is discharged and the current from the car battery 
2 is made a short-circuit. As a result, the squib 13b 
is prevented from causing a malfunction, even if 
the crash sensor 14 senses an unexpected impact 
and the control circuit 17 is closed. 

The air bag module is fixed on the steering 
wheel 19, as shown in Fig. 4. As the bolts 18 are 
driven into the internal threads 16a, the contact 31 
is broken and the conductive pattern 32 is cut. As a 
result, the bypass circuit 6 in the control circuit 17 
of Fig. 3 is opened, so that the electric power is 
accumulated in the auxiliary power supply circuit 4 
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and the current from the car battery 2 does not 
make a short-circuit and then the squib 13b can be 
started by the crash sensor 14. 

In Fig. 4, even if the bolts are slackened in the 

5 direction of arrow a by the vibration applied for a. 
long in-operative tirrTe, the breakable contact 31 is 
held in the broken state, so that the bypass circuit 
6 does not restore and is kept in the released state 
for the malfunction preventing device. 

10 Thus, the breakable contact 31 is released by 

the driven bolts and the released state of the 
malfunction preventing device is reliably main- 
tained even if the bolts become slack later although 
the breakable contact 31 is simple structure such 

15 as the board 31 carved so as to break when the 
bolts 18 are driven into the internal threads 16a 
and printed conductive pattern 32. 

Next, another embodiment using an irreversible 
contact 35 will be described with reference to Fig. 

20 5, and Fig. 6. The irreversible contact35 keeps 
more reliably broken than the breakable contact 31 
when it is broken. The irreversible contact 35 is 
formed by printing a conductive pattern 32 on the 
back of a notch 33 formed with a hook portion 35a 

25 and a projection 35b. Once the bolts 18 are driven 
to fix the air bag module and the irreversible con- 
tact 35 is broken, as shown Fig. 6, the hook portion 
35a does not ride over the projection 35b. And so 
the irreversible contact 35 does not return to its 

30 initial position. 

Next, another embodiment using an irreversible 
control member will be described with reference to 
Fig. 7. The control circuit 17 for feeding the electric 
current to the squib 13a is connected in series with 

35 a normally open microswitch 21. Incidentally, this 
microswitch 21 may be disposed at the output side 
of the auxiliary power supply circuit 4. Moreover, 
the microswitch 21 is switched from its opened 
states to closed states by a control member 40 

40 which is attached to cover the internal threads 16a 
of the retainer 16. This control member 40 is 
composed of a leaf spring 41 fixed on the retainer 
16, and a cam 42 formed on the steering wheel 19. 
When the air bag module is fixed, the leaf spring 

45 41 is positioned before the cam 42, as indicated by 
broken lines. As the bolts 18 are driven to fix the 
air bag module, the leaf spring 41 is pushed to ride 
over the cam 42 thereby to switch the microswitch 
21 from its opened states to closed states. Once 

so the leaf spring 41 rides over the cam 42, the 
control member 40 does not return to its initial 
position, even if the bolts 18 become loose to 
retract in the direction of arrow _a, so that the 
microswitch 21 is held in the closed state. 

55 In the irreversible control member of Fig. 7, the 

cam 42 for making the leaf spring 41 irreversible is 
formed on the steering wheel 19. As shown in Rg. 
8, however, a cam 52 for enabling the leading end 

3 
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of a leaf spring 51 to ride there over but irrevers- 
ibly may be formed on the retainer 16. In this case, 
the leaf spring 51 is positioned Inside of the cam 
52 before the air bag module is mounted. When 
the air bag module 10 is mounted on the steering 
wheel 19 and the bolts 18 are driven, the leading 
end of the leaf spring 51 rides over the leading end 
of the cam 52 to switch the microswitch 21 from its 
opened states to closed states. Even if the bolts 1 8 
become slack, the leaf spring 51 does not return to 
its initial position because of the cam 52 and so the 
microswitch 21 has been switched to closed states. 

An air bag module constructed by integrating 
an air bag, an inflator, a crash sensor and an 
auxiliary power supply circuit. The air bag module 
is equipped with either a contact for opening a 
squib short circuit or a switch for opening a control 
circuit or the auxiliary power supply circuit, so that 
it may not be started before a retainer is fixed on 
the steering wheel by means of bolts, even if 
connected with a car battery. The contact is 
opened or the switch is closed, as the bolts are 
driven, to prevent a malfunction. In order to prevent 
the contact from returning to its closed position or 
the switch from returning to its closed position or 
the switch from returning to its open position even 
if the bolts become slack after use of many years, 
the contact is broken or irreversibly switched from 
its closed to open positions by the bolts driven into 
the internal threads, or the switch is switched 
through the control member which is irreversibly 
actuated by the bolts driven into the internal 
threads. Thus, the air bag module is prevented 
from becoming inoperative. 

Claims 

1. An air bag module to be fixed on a steering 
wheel by means of bolts, comprising: a re- 
tainer having internal threads, into which said 
bolts are to be driven from said steering wheel; 
an inflator for inflating an air bag abruptly; a 
squib for starting said inflator; a crash sensor 
for detecting a crash; a control circuit having 
an auxiliary power supply circuit for connecting 
said crash sensor and said squib with a car 
battery; a bypass circuit for said squib; and a 
contact connected with said bypass circuit, 
wherein the improvement resides in that said 
contact has a conductive pattern on the back 
of a portion which is to be broken by the 
leading ends of said bolts being driven, and 
said contact is broken and switched from its 
closed states to opened states by said bolts 
driven into said internal threads to be broken. 

2. An air bag module to be fixed on a steering 
wheel by means of bolts, comprising: a re- 



tainer having internal threads, into which said 
bolts are to be driven from said steering wheel; 
an inflator for inflating an air bag abruptly; a 
squib for starting said inflator; a crash sensor 

s for detecting a crash; a control circuit having 

an auxiliary power supply circuit for connecting 
said crash sensor and said squib with a car 
battery; a bypass circuit for said squib; and a 
contact connected with said bypass circuit, 

10 wherein the improvement resides in that said 

contact is irreversibly switched from its closed 
states to opened states by said bolts driven 
into said internal threads. 

15 3. An air bag module according to Claim 2, 
wherein said contact has a conductive pattern 
on the back of a portion, which is to be broken 
by the leading ends of said bolts being driven. 

20 4. An air bag module according to Claim 3, 
wherein said portion to be broken is so cut as 
to be broken in a piling manner. 

5. An air bag module to be fixed on a steering 
25 wheel by means of bolts, comprising: a re- 

tainer having internal threads, into which said 
bolts are to be driven from said steering wheel; 
an inflator for inflating an air bag abruptly; a 
squib for starting said inflator; a crash sensor 
30 for detecting a crash; a control circuit having 

an auxiliary power supply circuit for connecting 
said crash sensor and said squib with a car 
battery; a switch for opening said control cir- 
cuit or said auxiliary power supply circuit; and 
35 a control member for switching said switch into 

a closed state, wherein said control member is 
irreversibly actuated by said bolts driven into 
said internal threads. 

40 6. An air bag module according to Claim 5, 
wherein said control member includes a cam, 
and a leaf spring adapted to ride over said 
cam but not to return. 

45 7. An air bag module according to Claim 6, 
wherein said cam and said leaf spring are 
mounted on said retainer. 
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